Target tracking is one of the most topic-active research and also the most important part in the field of computer vision.
INTRODUCTION
With the rapid development of computer vision, the technology of target tracking has been widely used in human-computer interaction, traffic safety, video surveillance, public safety management, and military equipment, etc. In the spite of the great progress in recent years, target tracking remains a challenging task due to appearance changes caused by deformation, illumination variations, and occlusion. How to deal with these challenges is worth researching.
Aiming at target deformation, researchers have got many achievements. In the year of 2010, Felzenszwalb and his team used the deformable parts model and won the lifetime achievement award of the famous target detection competition 'PASCAL VOC' [1] . The effect of deformable parts model in target detection fully proves the robustness of deformable parts model in target expression. Researchers proposed the deformable model target tracking algorithm decomposes each target into multi-sub-blocks, and computes the similarity of both the local areas of each target and the spatial location among each sub-block [2] .
Where   SLis similarity between the target and the candidate target. Thus, the segmentation of the sub-blocks is a significant procedure and determines the accuracy of tracking in deformable target tracking algorithm. With the criterion of ensuring a distinction between the sub-blocks and the other regions in the target, the typical deformable target tracking algorithm defines the area and the number of sub-blocks manually. However, in the practical applications especially in the military field, the tracking system can provide the interaction to select the tracking target real-timely. But it's difficult to provide the interaction to select the sub-blocks. It means the selection of sub-blocks manually has limitation in the practical application.
With the problems mentioned, this paper presents a method for automatic sub-blocks segmentation.The proposed method integrates the local contrast and the richness of texture details to get a measure function of sub-blocks. This paper is organized as follows: Section 2 presents the details of the proposed method. Experimental results of the proposed method and its comparison with other methods are shown in section 3. In section 4, the method is concluded.
PROPOSED METHOD
In this section we will present the details of our sub-blocks selection method. The intact principle scheme of the proposed algorithm is clearly illustrated in Figure 1 . After we get the target position in the first frame, we use the mentioned method on the target. The method can be divided into four steps. Firstly, saliency detection based on visual attention model was used to extract salient local contrast.
The method used spectral residual map to rough regions of the salient blocks. Then use a sliding window to compute the position of the salient area using the probabilistic interpretation of the local feature contrast which is estimated by comparing the gray level distribution of the sub-blocks and the surrounding region in the target. Secondly,the edge iliik Pik o direction dispersion has been used to describe the richness of texture details. The entropy of information has been chosen to describe the edge direction dispersion. Thirdly, the discrimination of each pixel in the target will be computed by the mentioned methods above. Finally, sub-blocks with high discrimination will be chosen for tracking.
Saliency Measure
According to the visual attention mechanism, humans automatically deal with regions of interest and selectively ignore areas of non interest when facing a scene, which are known as saliency regions [3] . Here we attempt to get the area
where gray values present abrupt change usually deserving visual attention [4] [5] [6] . This article chooses a simple fast spectral residual approach to detect the probable visual saliency area.
The spectral residual approach is a method for general purpose object detection. As is illustrated in [7] thespectral residual   Rfrepresents the statistical singularities that is particular to the input image, which can be formulated as:
Where f is the Fourier transform of the input image   
Then use the inverseFourier transform to construct the output image which is called thesaliency map.
Where   g x, y is a 2D Gaussian filter, After we get the rough region of target, we use the a sliding window to compute the position of the salient area using the probabilistic interpretation of the local feature contrast which is estimated by comparing the gray level distribution of the sub-blocks and the surrounding region in the target.
Suppose that a window W is divided into an inner kernel K and an outer border B, as shown in Figure 3( theorem, we can finally get the probability of H 1 for each point x in K [8] :
The saliency measure S(x) for a point x in K is defined to be the estimated probability, which reflects the contrast of the feature values between the K and B. As shown in Figure 3 
Edge Direction Dispersion Degree
In the target tracking algorithm based on template matching, experimental results show that the sharper correlation peak between the template and the real time image, the more stable tracking resultsand higher precision we will get. And it also shows that the edge direction dispersion has a significant effect on the correlation peak. Thus, we choose the edge direction dispersion degree to describe the richness of texture details.
Theedge direction dispersion degree describes the distribution of the gradient direction. The higher value of edge direction dispersion degree, the richer texture detail the image will have. This paper has chosen the entropy of information to describe the edge direction dispersion degree
Where     arctan
In order to obtain the edge direction dispersion degree of the image, we first calculate the horizontal and vertical gradient of the source image, as shown in figure 4(a) . Secondly, we calculate the degree of the gradient direction according to equation (9) . Then, compute the histogram in the neighboring (2M+1)*(2N+1) area of gradient in different direction.
Finally, calculate the edge direction dispersion degree using the equation (8), as shown in figure 4.(b) . 
Multi-feature Fusion
In this section, the two mentioned methods will be combined into a criterion for segmenting sub-blocks automatically.In section 2.1 and 2.2, it use the saliency measure and edge direction dispersion degree methods to extract the local contrast and texture details. The saliency result and DEO result are the higher values than the other area in the saliency map and DEO map, which means the results have high local contrast and rich texture. This paper will take the method of taking a union on these two threshold segments, and the local contrast and the texture details are preserved.
EXPERIMENTAL RESULTS
In this section, we carry out a set of experiments to evaluate the performance of the introduced method, and compare with the results of the other method.We tested it on a publicly exposed Visual Tracker Benchmark. OTB100 is a popular tracking benchmark containing 100 fully annotated videos with various challenges. We aimed at testing our method on To verify the validity of the proposed sub-blocks segmentation method, the result of sub-blocks is applied to the deformable tracking algorithm proposed by Ma in [10] .In addition, we compare the tracking result between our sub-blocks segmented automatically and Ma's sub-blocks selected manually. In order to evaluate our algorithm quantificatioally, we use the center location error (CLE) of tracking result and real location of target to evaluate the algorithm on the above sequence.
Here we select the first 100 frames of each sequence as the test data. From curves shown in figure 8 , it can be seen that the proposed sub-blocks segmentation methodcan achieve more tracking precision compared with Ma's in the first 50 frames. After the 50 frames, the errors of these two method are increasingly. The reason why this occurred is that the tracking algorithm doesn't update the target template when the deformable target meet a serious deformation. 
CONCLUSION AND FUTURE WORK
In this paper, we present a method for automatic sub-blocks segmentation. The proposed method integrates the local contrast and the richness of texture details to get a measure function of sub-blocks. To extract salient local contrast, saliency detection based on visual attention model was used. The edge direction dispersion has been used to describe the richness of texture details. Experimental results show that the method proposed can achieve more tracking precision compared with the current deformable target tracking algorithm which selected the sub-blocks manually.
At the same time, we find that template updating is worth to studying. without target template updating, the deformable target tracker will lose the target when the target meet a serious deformation suddenly. It will accumulate the tracking errors and reduce the tracking precious. In the future work, we will go on the research on deformable target tracking algorithm based on template updating to achieve higher tracking precious.
